Retinoblastoma is by far the most frequent malignant intraocular tumor of childhood. This study was performed to characterize the clinical, diagnostic, treatment and prognostic aspects in patients with retinoblastoma in three reference centers for this pathology in the city of Recife, Pernambuco -Brazil.
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INTRODUCTION
Retinoblastoma is the most frequent ocular malignant tumor in the one to four year age group, totaling an approximately 3% incidence. It is originated in the retinal immature sensorial cells [1] [2] . It can occur both unilaterally and bilaterally and can be either unifocal or multifocal. There are sporadic and hereditary forms. The hereditary form comprises all bilateral tumors and a small proportion of the unilateral ones with alterations in chromosome 13q -region 14, not only in somatic as well as in germinal cells. In the sporadic forms there are chromosomal alterations in the retinal cells 1, 3, 4 . It affects approximately one child in 18.000 to 30.000 children born alive each year, and 1:15.000 to 1:20.000 children born alive in the United States in the same period 4, 5 . It accounts for 11 to 12% of the pediatric tumors in Mexico 3 . Numbers related to the frequency of retinoblastoma in the Brazilian population are still unknown 6 . Clinical manifestations of the tumor vary according to staging at recognition time, leukocoria, strabismus and low visual acuity being the most frequent 1, 3, 4, 7 . There are many options for treatment depending on the diameter and extension of the tumor, unilateral or bilateral involvement and systemic conditions of the patient. In the localized form, cryotherapy, photocoagulation and brachytherapy with radioisotope plaques cause few complications and cure small tumors. In disseminated and extraocular tumors these methods are not sufficient 4 . Enucleation is the only form of treatment presently resulting in the safe cure of the tumor, but at a very high cost with complete loss of the eye involved and significant esthetical change. Chemotherapy is the therapy of choice for extraocular dissemination of the tumor. Authors have used this method for selective cases of intraocular tumors motivated by the hope of preserving eyes with the possibility of some degree of function and to minimize the aggressive effects of radiotherapy which does not occur in Latin America where frequently tumor diagnosis is made at an advanced stage [3] [4] [5] [6] [7] [8] 11 . There are times when a combination of therapies is necessary to achieve good results. Prognosis will depend on the degree of histological differentiation of the tumor and whether there is optic nerve involvement or choroid invasion of the tumor tissue 4 . This study has the objective of determining clinical aspects, diagnosis, treatment and prognosis of retinoblastoma patients seen at three centers of reference in the city of Recife, Pernambuco-Brazil.
SUBJECTS AND METHODS
Clinical records of consecutive children with retinoblastoma diagnosis, seen at the three principal reference centers of the state: Hospital Oswaldo Cruz (HUOC), Hospital do Cân-cer de Pernambuco (HCP) and Fundação Altino Ventura (FAV), from January 1985 to July 1997 were reviewed. The search identified 85 retinoblastoma patients. Of these, 66 (77.6%) were selected for this study considering the need of standardizing required data. Diagnosis was established through signs and symptoms, confirmed by the histopathological study. Clinical staging was accomplished by the ophthalmologist through indirect binocular ophthalmoscopy performed in both eyes, under scleral identation and using anesthesia in children who did not cooperate; for the anatomopathological examination the pathologist's report was used. Using these data, retinoblastoma was classified according to the protocol proposed by Reese and Ellsworth for intraocular tumors and that proposed by the Children Cancer Study Group (CCSG) for extraocular tumors. In the case of bilateral tumors the more involved eye was considered 9 . Family history, gender, age at diagnosis and surgery of the first eye, laterality, staging of the tumor at diagnosis time, treatment and follow-up were recorded.
RESULTS
Sixty-six patients seen between January 1985 and July 1997 at three centers of reference for this disease were included in this study. Family history of retinoblastoma was informed in three cases (4.5%). Of the total of patients 35 (53.0%) were males and 31 (47.0%) females. The male/female ratio was 1/12. Figure 1 shows the age distribution of the study patients at presentation. The age range varied from birth to 13 years, with a mean age of 23.8 months.
Main sign of retinoblastoma in this group was leukocoria followed by hyperemia and low visual acuity ( Figure 2 ).
The patients' age at diagnosis ranged from five months to 
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14 years with a mean of 31.7 months and at the time of surgical treatment ranged from five months to 14 years, with a mean of 32.8 months. Seven cases (10.6%) were diagnosed before the first year of age, 62 (93.9%) before five years of age, and the remainder above this age.
Tumor was unilateral in 53 cases (80.3%) and bilateral in 13 (19.7%). Among the unilateral tumors, the right eye was affected in 28 of the cases (42.4%) and the left in 25 (37.9%).
Intraocular involvement was detected in 25 patients (37.9%) and extraocular in 41 (62.1%). Figure 3 shows tumor staging.
Patient distribution for the treatment selected is shown in Figure 4 .
The mean time of follow-up was 33.2 months with a range of 1 to 103 months. Of the total of patients 18 (27.3%) died and 13 (19.7%) abandoned the treatment.
DISCUSSION
Retinoblastoma is the most frequent intraocular tumor in childhood 7 . Although frequency data on the disease is unknown in Brazil, there are geographical variations accor-ding to the different regions 9, 11, 12 .
The data obtained in the present study point out specific characteristics of retinoblastoma in a pediatric population in the state of Pernambuco, analyzed at the three main services of reference, which attends almost all patients suffering from the disease.
Familial frequency of retinoblastoma of 4.5%, found in three patients of this study, is compatible with that of 12.0% of previous ones 1, 9 . Previous reports state that there is no gender favoring of the disease, unlike others indicate a male/female ratio varying from 1.6 to 2.0 1, 2, 4, 7, 9, 10 . In the sample studied, there which was, nevertheless a slight trend towards males, with a male/ female ratio of 1.12.
The age at tumor signs and symptoms observed by family members varies from zero to 113 months 12 , which is similar to what was found in the present study (from zero to 156 months). Leukocoria was reported in 81.8% of the cases and in 30.3% this was noted before the first year of age. There are references of observation of the first signs and symptoms in approximately 44.6% of the patients before the first year of life 12 . In 95.0% of the patients tumor diagnosis has been made before the age of five years and, in 40.0% before the first year of life 7 . In this study, the frequency of retinoblastoma was reduced with age presenting a higher incidence between the first and the fourth year of age. It was diagnosed in 93.9% of the cases before the age of five years and in 10.6% of cases before the first year of life, which is in agreement with a previous study 10 .
Although there are reports denying trend to which eye is involved, the present analysis indicated a higher incidence of right eye involvement that has equally been noted by other authors 1, 3 . Tumor frequency regarding unilateral and bilateral involvement varies from 3:1 to 2:1; in this series of patients the ratio was 4:1 7, 12 . Bilateral cases were diagnosed earlier (20.9 months) than unilateral ones (34.5 months) which is consistent with the literature 5 . In the last years higher frequency and actual survival rates of intraocular tumors have been reported, although extraocular tumors represent 36.1 of the cases 11 . The wide gap between sign and symptom appearance (23.8 months) and the time treatment is introduced (32.8 months) at a specialized center, probably accounts for the large amount of advanced stage tumors found in the study's patients. In 91.5% of the cases tumor staging was established as being between degree V intraocular (IOV) and V extraocular (EOV), and most of the tumors were extraocular (62.1%). Specific treatment was applied on average 1.1 months after characterization of the tumor. Nevertheless the delay with which the patients arrived for treatment at specialized centers, allowed undisturbed tumor development and 18 patients (27.3%) finally died and 94.4% of the patients were diagnosed as extraocular disease.
At the time of this study in the state of Pernambuco, ophthalmologic examination in childhood is not performed routinely and yearly as in developed countries. Reference Services for retinoblastoma treatment are located in the capital and due to the lack of information of health care professionals, the children examined receive only symptomatic treatment until diagnosed for retinoblastoma.
CONCLUSION
Considering the social and economic conditions of the patients with difficulties in commuting to the Capital of the state, and the lack of information regarding the value of follow-up and treatment of children, there has been a high follow-up loss in 13 of the cases (19.7%), with the possibility of children dying in their birthplace without the Hospital being notified.
Therefore, it is important to emphasize the need of carrying out campaigns to inform the population about the early observations of signs and symptoms of retinoblastoma, and the value of a routine annual ophthalmologic examination, with special emphasis to retina mapping. 
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